The profits earned by health insurance companies have been under intense scrutiny by policymakers and the general public. However, attempts to reduce insurance company profits could affect the quality of care that they provide to their enrollees. This study investigates whether there is a relationship between the profitability of an HMO and the quality of care that its enrollees receive. The sample is comprised of health maintenance organizations in Texas from 2000 to 2008. Quality of care is proxied by HEDIS compliance rates for selected child and female health measures, while profits are measured both on a dollar and percentage basis. Annual data are used that are disaggregated by market area. The results suggest that there is a statistically significant relationship between profits and some measures of quality. Specifically, the child health measures used here are positively related to profits, in that increases (decreases) in profits are associated with increases (decreases) in quality. By contrast, there is not a statistically significant relationship between the available female health measures and profits. Further, for the child health measures, instrumental variable models that attempt to address to the potential endogeneity of quality and profits are consistent with the possibility that changes in profits have a causal effect on quality of care.
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The profits earned by health insurance companies have been under intense scrutiny by policymakers and the general public. Many have criticized insurance companies for attempting to earn unfair profits by overcharging consumers. In February 2010, the Obama administration issued a report entitled, "Insurance Companies Prosper, Families Suffer: Our Broken Health Insurance System," which noted that from 2000 to 2009, profits for the ten largest health insurance companies increased ten times faster than consumer inflation.
However, attempts to reduce insurance company profits could affect the quality of care that they provide to their enrollees. For instance, in response to lower profits, insurance companies could potentially reduce or eliminate expenditures that are directly related to quality of care. If so, reductions in insurance company profits could be accompanied by lower quality of care.
This study investigates whether there is a relationship between the profitability of an HMO and the quality of care that its enrollees receive. The sample is comprised of health maintenance organizations in Texas from 2000 to 2008. Quality of care is proxied by HEDIS compliance rates for selected child and female health measures, while profits are measured both on a dollar and percentage basis. Annual data are used that are disaggregated by market area.
The results suggest that there is a statistically significant relationship between profits and some measures of quality. Specifically, the child health measures used here are positively related to profits, in that increases (decreases) in profits are associated with increases (decreases) in quality. By contrast, there is not a statistically significant relationship between the available female health measures and profits. Further, for the child health measures, instrumental variable models that attempt to address to the potential endogeneity of quality and profits are consistent with the possibility that changes in profits have a causal effect on quality of care.
Relatively few papers have examined the potential relationship between HMO quality of care and profits. Born and Simon (2001) examine 200 commercial HMOs in 1997 and find that higher profits are associated with higher HEDIS scores in the following year. Using data from 1999, Scanlon et al (2005) investigate whether the ownership status of an HMO affects the quality of care it provides. They find that including HMO profits as an explanatory variable in their regression equation does not alter the relationship between ownership status and quality of care. Born and Geckler (1998) find that HMOs with a higher medical (administrative) expense ratio tend to provide higher quality care.
This study potentially improves upon the existing literature in a number of dimensions. First, the data allow for a panel fixed effects analysis, which controls for time-invariant, market specific factors and provide a more precise measure of the effects of changes in profits for a given HMO (rather than differences in profits across HMOs). Second, the use of data disaggregated by both HMO and market area may allow for a more precise measure of the local effects of a change in HMO profitability. Third, the use of an instrumental variable model potentially addresses endogeneity between quality and profits which, if not addressed, may lead to biased estimates. Further, if properly specified, the instrumental variable model can provide insight into the causal relationship between profits and quality.
CONCEPTUAL FRAMEWORK
There are two primary means by which the profitability of an HMO could be related to the quality of care it provides to its enrollees. First, the HMO may take actions in response to profit fluctuations that directly affect the quality of care. Second, the HMO may indirectly affect the quality of care via policies or decisions that impact its network providers.
As noted by Scanlon et al (2000) and Maeng et al (2010) , HMOs may be able to significantly influence the quality of care that their enrollees receive. For instance, HMOs can implement enrollee interventions, such as reminder phone calls or mailings that encourage enrollees to receive care. It may be the case that HMOs are more (less) likely to incur the costs of these types of programs during periods of relatively high (low) profits. Another example of a direct effect from HMOs is the offering of prevention programs, such as smoking cessation programs. Again, such programs may be less likely to be undertaken during periods of relatively poor profits. Finally, during periods of economic duress, HMOs may be less likely to undertake efforts at assessing enrollee needs.
As the primary medical contact for enrollees, physicians likely have the biggest impact on quality of care. At first glance, it may appear that the financial performance of an HMO would not affect physician behavior. However, there are a number of channels by which HMO profitability may impact the quality of care provided by physicians.
First, as noted in Hillman (1991) , HMOs may award physicians some form of bonus payments if there are surpluses in referral accounts or if a physicians meets some productivity goal. As the size of these bonuses may fluctuate with profits earned by the HMO, physicians may have a greater incentive to meet HEDIS goals during periods of high profits.
Another potential factor is the threat of a physician being dropped from an HMO network. Most physician contracts allow for termination without cause (typically with a 60-to 90-day notice). Thus, there may an incentive during especially poor financial periods for physicians to less aggressively treat enrollees and thus reduce quality.
Finally, physician contracts with HMOs can include incentive withhold pools, whereby the HMO withholds a fraction of the payment due to the physician. Then, at the end of the year, if the utilization rates for that physician fall within certain guidelines, the HMO may pay the physician the amount it has withheld. However, as shown in a sample contract reprinted in Kongstvedt (2003) , the HMO, at its discretion, may choose to not pay the withheld amount. One of the scenarios outlined in the contract in which the HMO may not pay the withheld amount is if the HMO needs to assure its financial stability. Thus, if a physician has such a contract and believes the HMO is under financial duress, the physician may be less likely to encourage care under the fear that they will not recoup the withhold payment. According to the HMO CEO interviewed in Diamond (2009) The profitability measures employed include profits per-member-per-month, as well as the medical expense (total medical expenses divided by total revenues) and the administrative expense ratio (total medical expenses divided by total revenues).
Additional control variables are included to control for other factors thought to affect the HEDIS scores.
For example, enrollee characteristics may be related to the quality measures. Thus, the total number of enrollees, the proportion of enrollees in the relevant age and (if applicable) gender group, and the proportion of enrollees by type of coverage (Medicare and group) are included as explanatory variables. The supply of physicians may also influence HEDIS compliance rates, thus the number of primary care doctors and the number of the relevant specialists per enrollee are also employed as explanatory variables. Finally, as noted by Pawlson et al (2007) , the way in which the HEDIS data are collected (administrative only versus administrative and chart review) may influence the compliance rate. Thus, an indicator variable is included that equals one if the HEDIS score is based on administrative data and zero otherwise.
METHODOLOGY
Multiple regressions are estimated for each of the 11 HEDIS scores and the three profit measures, thus resulting in 33 regressions. The regressions take the following form:
where, i indexes the HMO, j indexes the HMO, and t indexes the year. As noted above, the included control variables vary according to the HEDIS measure used as the dependent variable.
The γ and δ terms are HMO and market fixed effects, respectively. The inclusion of the HMO and market fixed effects implies that the estimates are measured holding constant any effects in an HMO or market that do not vary over the sample period. The observations are weighted by the number of member months for that HMO in that market in that year. Finally, the observations are clustered by HMO to account for the possibility of correlated disturbances within each HMO. Table 2 shows the coefficient estimates of the profit measure in the estimated regressions. The rows correspond to the HEDIS measure used in that regression, while the columns correspond to the financial performance measures. The top number in each cell corresponds to the coefficient estimate, while the bottom number is the corresponding standard error. The top rows contain the estimates HEDIS measures for child health, while the bottom two rows contain the female health measures.
RESULTS

Child Health Measures
As shown in the first column of Table 2 , for all of the child health measures, when profits are used as the financial performance measure, the coefficient estimates are positive. This suggests that the HEDIS measures and profits on average move in the same direction. Nine of the estimates are statistically different from zero at a 10% significance level, while five are significant at the 5% level. Further, the magnitudes of some of coefficients are arguably practically significant. For instance, a one standard deviation increase in profits is associated with a roughly 8% increase in the 1 st 15 months well-child score and a 7% increase in the score for children aged three to six. Likewise, a one standard deviation in profits is associated with a roughly 8% increase in the DTAP and HIB HEDIS scores.
The second column of Table 2 details the coefficient estimates when the medical expense ratio is used as the financial performance variable. Given the estimates in Table 1 and that increased values of this variable reflect lower profitability, it is not surprising that the coefficient estimates are all negative. However, only two of the nine estimates are statistically different from zero at a 10% significance level. Yet, the point estimates do suggest practical significance. For example, a one standard deviation increase in the ratio is associated with a roughly 5% decrease in the well-child measures.
Finally, the third column of Table 2 contains the coefficient estimates when the administrative expense ratio is used as the measure of financial performance. These estimates are generally even less statistically significant than those when the medical expense ratio is used.
Female Health Measures
The bottom two sets of rows in Table 2 show the results for the female health measures. In contrast with the estimates using the child health measures, these coefficient estimates lack both statistical and practical significance. When profits are used as the measure of financial performance, only the postpartum measure is remotely statistically different from zero (p-value = .185). However, the associated effect from a one standard deviation increase in profits is less than a 2% change. This pattern of insignificant results also holds for the estimates using the two expense ratios.
Instrumental Variable Approach
An important limitation of the estimates described above is that, while they provide information regarding correlations between the HEDIS measures and an HMO's financial performance, they may not correctly reflect causation. Specifically, while the results may indicate that the measures and profits move in the same direction, on the basis of the results above we cannot necessarily conclude that changes in profits are causing changes in the HEDIS scores.
One way to potentially address this concern is the use of an instrumental variable approach. To estimate the regression using this method, a variable must be found that (in the current context) is correlated with the financial performance measure and is only correlated to the HEDIS measure via its correlation to the financial performance measure.
For this analysis, the per-member number of Medicare inpatient days is used as an instrumental variable. Intuitively, this variable arguably meets the two criteria set forth above. First, one would expect that the number of inpatient days to be (negatively) correlated with profits. Second, it seems unlikely that the number of Medicare inpatient days would not be directly correlated with the child health and female health HEDIS measures used here.
While there is no direct test of the second criteria described above, one can test whether the candidate instrumental variable meets the first criteria. Using the test proposed by Stock et al (2002) , the Medicare inpatient days variable does not appear to be valid for the regressions where the prenatal and child immunizations HEDIS measures are used. Thus, less weight should be placed on those estimates.
However, Table 3 indicates that the coefficient estimates from employing the instrumental variable approach are generally consistent with those in Table 2 . For the child health measures, the coefficient estimates generally retain the same sign while the magnitudes of the estimates are typically larger.
As noted above, the instrument used here is imperfect and thus caution is warranted in interpreting these results. However, the estimates are consistent with the possibility that changes in an HMO's financial performance have a causal effect on the quality of care.
DISCUSSION
Given the current debate over the profits earned by health insurance companies, it may be helpful to determine whether changes in profits are associated with changes in the quality of care provided by the HMO. The results in this study suggest that, at least for some measures, there may be an association.
While the instrumental variable results should be taken with caution, they do suggest the possibility that there exists a causal relationship between financial performance and quality.
One aspect of the results that is unclear is why an association is present for the child health measures, but not for the female health measures. While the results do not shed light on the reasons for this difference, one possible explanation could be the difference in provider types. While well-child visits are performed only by primary care practitioners, prenatal and postpartum visits are typically performed by OB/GYNs. There may be some difference in incentives between these provider types.
There are a number of important limitations to this study. First, the sample is limited to just one state and is over a relatively short period. A national analysis using market level could provide more insight.
Second, the results are based on a small selection of child and female health quality measures. As such, it is not possible to interpret these results as representative of overall child and female health quality. Third, some HMOs did not report HEDIS measures in every year for every market in which they operated. If this lack of reporting was nonrandom, it may introduce some sample selection bias which could influence the results. Finally, the results do not shed any light as to by what mechanisms or channels does an HMO's financial performance influence the quality they provide. More detailed operating data could allow for a clearer look at this important issue.
1. Measures for IPV, pneumococcal conjugate, and Combination 3 vaccines were not included in the analysis because of an insufficient number of observations. 2. Cervical cancer screening and Chlamydia screening measures are only available starting in 2006 and 2007, respectively. 3 However, this is in contrast with Born and Geckler (1998) , who find that HMOs that have higher medical expense tend to have a higher quality score. The sample statistics for the financial performance variables and the control variables for the entire HMO are based on the sample used for well-child visits in the first 15 months. The variables for enrollees in the first year of life are used in the well-child visits in the first 15 months and the childhood immunization regressions. The variables for enrollees aged 1-4 years are used in the the regressions for well-child visits for 3-6 years. The variables for females aged 18-39 are used in the regressions prenatal and postpartum regressions. 
